Abstract -Sufficient conditions to ensure QAM space-time codes achieve full space diversity in quasistatic fading channel are presented. T h e conditions are o n code words or generator matrices instead of on every code word pair. T h i s greatly simplifies the construction of full space diversity codes.
I. INTRODUCTION
For wireless communication, the design goal of so called "space-time" codes [l] is to take advantage of both the spatial diversity provided by multiple antennas and the temporal diversity available with time-varying fading.
In quasi-static Rayleigh fading channel, in order for a spacetime code to achieve full space diversity, the rank of every code symbol difference matrix need to be full rank over complex number field. However, the code is not linear over complex number field. This discrepancy causes a serious obstacle in the design. The paper by Hammons and El Gamal [2] represents an important first step to bridge this discrepancy by providing a binary rank criteria for binary BPSK codes and Z4 QPSK codes to ensure full space diversity.
We provide a theory for the design of space-time codes in quasi-static Rayleigh fading channel with higher order of constellation (22k QAM) [3]. It includes the BPSK binary rank criterion in [2] as a special case. For QPSK constellation, it is applicable to GF(4) codes instead of Z4 codes.
Applications of the theory, such as analysis of existing space-time codes, constructions of new space-time codes from traditional codes and turbo codes will be presented. Only the main theorems are given in this abstract.
C,-RANK CRITERION
The full space diversity rank criteria developed in [3] are for codes defined on the ring Z2k(j), the ring Z2k adjoined with the element j which satisfies j 2 = 61. In the sequel, @ is used to denote the modulo 2k addition. then V nonzero J E C, J is of full C,-rank. Thus, the code achieves full space diversity.
